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Ahtrict: o the wammee of 1070, 618 {329 males and 319 fematen} hand-reme] wildestealn suadlands
(Angy platyriynehor) weee banded and released st the Arreewond Natfonal Wildlife Refuge, Edimunls,
Notth Daketa, The femadies were alvo marked with mumbered nasal sadidles, Sabieration was by the gentle
sefeme method, amd oo special offort was wade 1o folate or caditbon the ducklings prior to eelease,
Ducklimgs wete placed i an enclosed pond area ut 25 to 45 davs of age. Mtogethor, 027 (97 percent Y
duchlings reached flieht age and dispersed geadually tnto the swild. AT Rad telt the releawe area by 23 No-
vember, Fintsyear band recovery reparts tudieated that 68 (11 pereent) of tha blsds wenes shot in 13
Aluiti':_-.o'l'lwir migration pattern was simdlar o that fur Innatire witd srdlands banded in Notth Dakota
in L0,

Elghtyantne (33 pereent) of a pussible 270 matked feanades elured to Arvowwond Befoge during 1071,
When comlderation is given to wssued momnal natural niortality and ceippling loss, un esHimnted wini-
e of 43 percent of the surviviog females relumed (o the teleae sea. Betaming binds not olaerved
would ratwe this figure sven higher, "This potential homing rate i comdderably highor than tates repuited
for other studics msing variun strainy of nallards. Xunerous obsersotions of nests and Inotds ipdieated
thnt breeding beluwior and nesting sucoess were slinblir to thine of wild iallards in the wrea.

The micoess of s release is witributed to the inticsent capability of Latd-reared, wildestrain wallids
to revert to thwke wild Lehavior, and to the Ligh sundval 1o flight age and Tt Bl algation altorded by
the gently releave I a sanctuary areee, Incdications are that releases of this tspe wder the desertbed condi-
Hons eon he pudd I ncrease the breeding pogmilitlon of sadkards inow Jocud inea.
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Liberating band-reared waterfow] to ese  life Rebuge in 1908, In view ol the semcity
tablish or supplement tocal breeding popu-  of information but  encouraging  success
lations has been advocated by many, includ-  achieved from releases of this type. it was
ing Plrafe (1935), McCabe (1M7), Foley  decided o conduct further studies with
(1934), Hunt and Smith (1968), und Borden  wild-stmin mallards, Incomporating the hest
and Hochbaum (1966) and has received  features of the previons studies and several
gualilicd rejection by others, including  additiona) features. Bmphasis was pb
Lincoln {1931), Brakliage (1953}, Hunt et upon assessing the migmtion, homing, aml
al. (1938), acd Beclnaddk and Hanson (1963).  nesting of the released birde,

Survival of sllards released fnto the wild  We acknowledge the ussistanee of per-
is described by Bewson (1939) and Kiel  sonnel at the Arrowwood Nationad Wildlife
{1970), Refuge in caring for the ducklings, s of

Most of these studies dealt with domestic  various personned of the Northern Pralrle
or semidomestic strains of mallards in which  Wildlife Researely Center: I AL Madson
the observed survival and homing was low.  and Karl 1., Hansen in banding, marking
Dutter success wrs achieved in gentle-re-  and other aspets of the study; Paul 1,
Tease studies by Brkhage (1933) involving  Springer for editorinl assistunee; aud Har-
wild-strmin matlards and by Doty and Kruse  vey K. Nelson and George V. Burger for
(1972) fwvolving wildsstruin wood ducks  providing encouragement and help in plan-
{ Aix sponsa ) at Acrowwood National Wild-  niog the study,
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STUDY AREA AND METHODS

‘The wlene of handacared wildstaain
pattards wis made at the headinaiters area
ob the Arrowwood Refuge, This refuge was
eatablished tn 1933 on 61395 hectares of
prairie grassland jutermingled with fukes,
wnarshes, and farmlind along o 257k
streteh of the Jamws River in cast-central
North Dakota, Only shost segments of st
aral river chanted remain among four lange
impovndmients on the floor of the river val
tev, ‘Tree growth is limited Lo @ nariow D}
alonyg the petimeter of e Jakes and river.

‘The birds were hatehed $n inerbators al
the Notthem Praisie Wildlife  Rescarch
Center over a 4Gday perfnl. The vgys
came from cutehes produced by o captive
flock of wildsstrain muallards at the Center
and Trom clutehes salvaged In the wild,
Newly latched ducklings were placed in
rouders containing infrared heat lamps.
Jtuter mash, and water, and were kept
there for 8 to 12 days before heing moved
i 2.1 by 11.0an outside pens. "Fhe binds
were tnsporded to the Arrowwood Refuge
at from 25 to 43 days of age and all were
banded before being placed in the release
pen. Females were also marked with white
plastic nasal - sudddles, cach individually
tlentifted with black nuterals. After liber-
ation into the teleuse pen the ducklings
wore not handled ngain exeept for these
that were retrapped the nest sutamer,

The relense pen consisted of an open-
topped, 0.2-hectare, woven-wire enclosure
tocated near the shore of Arrowwood Lake
in the refuge headquasters area. 1t coue
tained 1 183 by 30.3-m poad which was
0.6 w deep and contained small istand.
Grower pellets ad grain were provided in
poultry feeders in the relense pen through-
out the summer and fall. Dense vegetation
witlin the release pen and on the island
provided protective cover, and supplemen-
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tary nalurad Joods were avallable from the
pond and the vegetation, Mummatian pred-
atugs wore controlled on the outside perines
ter of the release pen site by live tmpplug
amd removal,

‘Thus, eontrol over the ducklings lessencd
progressively from indvor brooders to out.
door pens and finally o the partly con-
trolled envimiment of the release pen. I'is
nal Hiberation was achleved when the ducks
were able to fly out of the release pen. No
attempt was made to tsolate the ducklings
from human activity.

Observations of released birds were made
at the refitge from the suintner of 1970
through the fall of 1971 Observations in
the spring and snmmer of 1971 were made
with 20X spotting scopes fran blinds lo-
cated at the release pen. No speeinl celfort
was direeted  toward loeating  nests or
Lrauds: however, observations of these were
made hy refuge personnel while conducting
rontine refuge work.

lu order t cateh aml identify marked
females which had lost their nasal saddles.
bait trapping was condueted from 7 to 19
Octuber 1071 Wheat and shelled com were
used it the selease pen (or several days be-
fore funnel traps wete st aver the Ladted
arci.

RESULTS

Elight and Migration

Of the 618 yvoung ducks moved {rom the
Center to the refuge, 21 died in the release
pen from varions causes. The remabng
627 ducks {300 females aned 321 males) sur-
vived to flight oge.

1light was first noted on 20 july when
the oldest group was 53 days old, By mid-
Mizust, groups of marked mallards were
seen at different locations up to 2. km
frum the release site. The last group
ceached flight stage by early Seplember.
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In September and October, large groups of
marked bitds were noted feeding on mud
Mats mnd the shiorelines of Arrowwood Lake
i e vicinity of the release pen. During
mornftgs and evenings throughont the fall,
nny marked birds conthmed to utilize the
feed provided in the releaso pen. The ma-
jority of the marked birds had left the ref.
uge by late October and carly November.
Seven marked birds scen on 23 November
constituted the last observation i 1970,

Band Recoveries

The carliest direet baned tecovery te-
ported by Luntets was from the vicinity of
the refuge on 4 October and the latest was
from Arkansas on 30 January 1971, The
pereentuges of direet recoveres by stutes
are shown In Figure 1, This distribution pat.

" tern Imdicates that 68 released birds mil.
- grated along the same routes as 13 Imma-

ture wild mallards banded t North Dakota

Cin 1970, Braklinge (1933) reported no ma.

jor differences in departure dates, migra.

_tlon patterns, and rate of progress down the

flyway between hand-reared and wild mal-

The dircct recovery rate by hunters for

~ relensed birds (0.107) was not significantly
- different (P> 0.10) from that for the jm-
. mature wild mallards (0.071). No siguifi-

cant difference (P > 0.10) was noted in the
recovery nates of hand-reared {0.102) and
wild (0.108) males, but there was a signili.
caut difference (£ <0.03) in the recovery
tates of hand-reared (0.113) and wild
(0.031) females. We helieve the difference
in recovery rates in the females may be due
i purt 1o a higher band reporting rate {or
birds with markers.

Lincoln {1834} concluded from band re.
coverics that hand-reared, game farm mal-
lards did not disperse from the poiut of
release und had o poor survival rute. Er-
rington and Albert (1938) cited o similur
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failure of game farm mallards 10 migrate,
Hrakbage (1933) finnd that Jocal mortality
af huncl-reared, wildstoek mallards was 40
pereent Jigher than that of wild mallurds
andd that mottality was consistently higher
for haud-reared than for wild-trpped ducks
of uther specles abo, Foley (1954) was op-
timistie about New York's progrum for os.
tablishiunt of waterfuwl released as duck-
lings. e fonud that, of six speeies releasedd,
survival 1o fight age and subsequent return
s breeders the following year was suffi
cient o repopuliate some depleted nesting
areas,

Survival and Homing

In the spring of 1971, returning females
were [irst seen on 7 April. Observations he-
came eemmon by 10 April when stx mnrked
females were noted on Arrowwood Lake fo
the vicinlty of the releuso pen. A mintnuam
of 5% out of n possible 270 mnrked fennles
returned to the refuge dusing 1978 (Table
1). 'This is a potentinl homing rate of 33
pereent. 1E we assume o erippling loss of 23
pereent and a nonhunting nortality of 20
percent (Geis ot al, 1969), the estimated
minimuwn survival (homing) rate is 43 per.
cent. We feel 43 percent Is sinfinal since
13 (48 pescent) of the 28 marked females

J. Wildl, Manage, 37(2):1973
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Toble 1. fate end buming of tamale hand rared matards
tulemiad ot Atroawsod Refuge In 1970
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Tob's 2. Maltard Liearting pogulaten dovy for Avomanod
Raluge 198772
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lity (205 ) 31 i 143 ot

Bircke annnmved alive to seluen i ospring 2060
Bircds uhserved selummlg 54
Peteent oelnsning 43

trapped i the Bl of 1951 were a0t pre-
viowsly observed  during the spring wid
sinmer.

All marked females were paired wlen
they seturned in the speing. In only one
instance was a banded drke observed with
a aarked female, Indicating that most pair
ingg wits with wild drukes. The paits were
wary aud easily Hushed, making observa.
tion of marker numbers difficult, The binds
were well distrilnted on the sefuge and
generally cune to the refease pen only
eatly moming or Lite evealng o feed on
grain placed there. Only o few padrs would
eater the pen at one time, atd i the mark.
ors hiard not been nambered, we probably
worhl have concluded that only aluout 15
femates returned, At other times of the day
s matked females weee present in the pen,

Sowls (1953) found that 3 percent of 20
tianclereared female nallands nod 33 percent
of 113 hand-reared fenle pintails _etumed
the following spring to the manh where
they were released. Sellers (2973) found
that approximately 23 percent of %21 wild-
stock female mallard ducklings released at
about 5 weeks of age in pothole habitat near
Minnedosa, Manitoba in 1969 returmed in
1970 to breed on or within 8.0 km of the
J04-kne? relewse arca.

Jo Wildl. Manage, 37(2):1973

Nesting Behavior and Success

The it ege laving was noted on 26
April. Seventeen nests were Tonpd during
the: spring atd summer of 1971 The nests
were focated as follows:  seven on twe
fdands in Arowwood Lake, two in the ro.
lease pen, three near the release pen, thiee
it mrtkickal nesting sttetuees, aml two on
upland sites some distunce From the ielease
pen The aplind nests wete in vegetative
types sotmally wed Dy wild mallards at the
refuge, Phisty-five percent of the nests
hatehed, Thatching success was highest for
nests on islaneds andd lowest for nests on
upland. . . .

Thirteen observations of marked females
with ducklings, representing a minfinun of
clght different broads, were made up to 3.2
K froen the refense site, The average num-
ber of ducklings in these broods was shnilar
to that tor 40 wild malknd browmds observed
on the refuge. In uost fastances matked
females and their broods were seen in places
abo bheing used by wild mallards with
browds. The behavioe of matked Tfemales
with broods was similar to that of the wild
birds, and ducklings raised by marked fe.
males survived as well as those maisid by
villl hens.

Arrovwaenl Lefuge lias a history of sup-
porting wild breeding mallards so the re.
lease in 1971 supplemented an established
pepulation.  Both the number of madliad
Lreeding paies amd young  produced .
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creased substantlally in 1951 ("Table 2)
decreasedd agafn in (972, The foerease dn
1971 was pralably only partially a sespome
to the 1970 1elease sinee other management
technignes liave been applicd on the efuge
{n recent vears to make the area more attoue.
tive to lyeeding waterfowl, The dechine in
1972 was dne in pagt to poor labitat cowdi.
tions which resulted in reduead breedinng
duch densities and production on amd i
the weneral area of the refuge.

DISCUSSION

The Loming of these hamd-reated nal
ards angd the stiniliarity of their behavior to
that of wild birds sugeest that this type of
program can be med to nerease the brewd.
i population of mallards In a loew) arca.
It is foleresting to speculate us o the fue.
tors which contritted tu this apparently
swecesslul release. The genetic cipability
of the will stock may be important iy
achicving nomnal wigration and loming
and o generadl revension to wild Lehavioe,
The gentle release methiod provided foud
ad protection from predators up to flight
ages After achieving flight capability, the
hicds retnened frequently to the release pen
to feed aul changed gradually o natund
fouds. Finally, release into the large sanctu.
~ary area provided seenrity from hunting in
the area of release duritg much of the fall,
atd alo enabled the released birds 1o
mintle with o latge eoncentrmtion of wikl
mallards,

The eosts of producing and  eeleasing
wilil-steuin mallards by the methods used
in this experiment are undoubtedly higher
than for the mure conventional type of re-
Teases of game bivds at 3 or 4 weeks of age,
Wild-strain wallards can be expected to
peoduce Jess than hall us many epes ns u
tock of wuee farm bisds, Considering ouly
the direct expenses of an operetiounl pro-
gram (labor, feed, materals, ete.), we estic

Seav Al e WikD-S1ax MankAuns ¢ Lee and Kruse

pate the cost to produee o wildestratn mmal.
lared to flight age at fann $1.50 1 $3.00
depending on the size of the operation amd
other factors, While the gentle elease of
wild-steain mallurds may he mure espen-
stvey the nereased costs are probably olfse!
by the better survival and genend per-
furmance in the wild,

Ardtittonal research an propagation aml
ieease smethods Is contemplsted. While oo
cffort was made to shield the released il
Lirds fromn busoan activity, fselation and
varkous types of behavioral and other condi
tioning may [uve enabled even better sue-
vival in the wild, The role of genetic capa-
hility of stoeh, watural food supply, wnd
predation o relation o the sceess of o

ease who needs further stady,
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